Inhibition of the synthesis of glycosphingolipids affects the translocation of proteolipid protein to the myelin membrane.
Brain slices obtained from young rats were incubated with different radioactive precursors, in the presence and absence of L-cycloserine (an inhibitor of the synthesis of sphingosine) in order to explore the possibility that transport of proteolipids--and specifically of the major myelin proteolipid PLP--to the myelin membrane could be coupled to the transport of cerebrosides or sulfatides. At a concentration of 0.15 mM L-cycloserine, the incorporation of [3H] glycine into total proteins, proteolipid apoproteins (APL), PLP, and myelin basic proteins (MBP) of the total homogenate was unaffected by the presence of the inhibitor, whereas the incorporation of [3H] serine into glycosphingolipids decreased markedly. Under similar incubation conditions, the entry of labeled APL and of PLP into the myelin membranes in the presence of L-cycloserine decreased markedly (50%) in comparison to controls. Entry of MBP was not affected by the inhibitor. These results indicate that when synthesis of glycosphingolipids is inhibited by L-cycloserine, thus decreasing the availability of cerebrosides and sulfatides, the translocation of PLP to myelin is disrupted, suggesting that its transport through the oligodendroglial cell could be coupled to the transport of glycosphingolipids and, most probably, of sulfatides.